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(54) AZO DYESTUFFS, THEIR MANUFACTURE AND USE 

(71) We, CIBA-GEIGY A.G. a Swiss Body Corporate of Baste, Switzerland do 
hereby declare die invention for which we pray that a patent may be granted to us, and 
the method by which it is to be performed, to be particularly described in and by the 
following statement : — 

5 The present invention provides azo dyestuft s which contain an acid Mibstituem 5 

which confers solubility in water, and are of the formula 

ft 

(I) 



wherein D denotes the radical of a diazo component, R denotes an optionally substi- 
tuted alkyl or cydohexyl radical and R' denotes an optionally substituted alkyl or aryl 

10 radical. The diazo radical is a carbocydic or heterocyclic aromatic radical which can \Q 

itself contain an azo group, or which is derived from a compound of, for example, the 
anmraquinone, nitroaryl, phthalocyanine or stilbene series. In particular, the diazo 
radical is a radical of the benzene or naphthalene series. 

The azo dvestuffs according to the present invention contain groups which confer 

15 sohibil&y in water, such as, for example sulphonic acid groups or carboxyl groups. 15 

Above all, the compounds can contain one or more than one fibre reactive radical, in 
particular cyclic fibre-reactive radicals, such as triazine, pyrimidine and cyclobutane 
radicals, and especially a halogenotriazine radical, in the molecule. In addition to being 
substituted by groups which confer solubility in water, the azo compounds can be sub- 

20 stttuted by further atoms or groups of atoms, both in the radical of the diazo com- 20 

ponent and in the radicals R and R', for example halogen atoms and hydroxyl, amino, 
alkyi, aryl, alkoxy, aryloxy, acylamino, nitrile, acyi, alkoxycarboxyl, acyioxy or nkro 
groups. If the radical of the diazo component contains in die ortho-position to the azo 
bridge, a metal complex-forming group, such as for example, a hydroxyl, amino or 

25 carboxyl group or an alkoxy group, such as, for example, a methoxy group, the azo 25 

compounds in question can optionally be converted to their heavy metal (i.e. a metal 
having an atomic number from 23 to 29) complex compounds either before the intro- 
duction of fibre-reactive radicals or afterwards. 

Possible complex-forming metals are, for example, iron, manganese, nickel, copper, 

30 cobalt and chromium. The heavy metal complexes can contain one or two molecules of 30 

azo dyestuff of the formula (1% joined to a metal atom (1 : 1- or 1 : 2 -complexes). How- 
ever, in 1 : 2 -complexes one of the two ligand molecules can also be an azo compound 
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which is nor of the formula (1), that is to say, for example, a compound of the azo 
benzene type which contains appropriate complex-fonning groups. 

Groupings capable of reacting with the hydroxyl groups of ceHulose or with the 
ammo groups of polyarnides, with the formation of a covalent chemical bond; are appro- 
5 priate fibre-reactive radicals. Such a grouping is, in particular, a low molecular weight 5 

(Le, of 1 to 4 carbon atoms) alkanoyl or alkylsulphonyl radical substituted by a remov- 
able atom or a removable group, Le. an atom or group which can be removed by reac- 
tion with the hydroxyl or amino groups of the fibre, a low molecular weight alkenoyi or 
ftlkenesulphonyl radical optionally substituted by a removable atom or a removable 
10 group, a carbocydic or heterocyclic radical containing 4-, 5- or 6-membered rings which 10 

is substituted by a removable atom or a removable group and is bonded via a carbonyl 
or sulphonyl group, or a triazme or pyrimidine radical substituted by a removable atom 
or a removable group and directly bonded via a carbon atom, or a grouping containing 
such a radical. A six-membered heterocyclic radical with two or three ring nitrogen 
15 atoms which contains halogen atoms and is bonded via a — NH — group, in particular 15 

a cftoro-l,3,5-triazine radical, is preferred as the fibre-reactive radical 

A possible coupling component is, in particular, the radical of a l,4-dialkyi-6- 
hydiroypyrid-2-one. - 
The present invention relates, in particular, to oompouds of the formula 



20 



wherein R and R' are alkyl radicals with at most 4 carbon atoms and wherein D denotes 
the radical of a diazo component of the benzene series. 

A special group of compounds according to die invention are those of die formula 



20 



25 wherein D' is a sulphobenzene radical, X is a halogen atom and Y is a halogen atom 25 

or an amino, alkoxy, phenoxy, or mercapto radical The benzene radical can also carry 
further substituents in addition to one or two sulphonic acid groups as already 
tnermntied, 

Particularly valuable compounds are those of the formula (3), wherein D 7 is a 
30 monosulphobenzene radical, in particular such a radical which contains no further sub- 30 

stituents other than a sulphonic acid group, X is a halogen atom, Y is an aminobenzene 
(or anunonaphrhalene)dis^honk acid radical, and R and R' are each a methyl or 
ethyl radical. 

A further group of interesting compounds are those of the formula 




wherein D is the radical of a diazo component of the benzene or naphthalene series, in 
particular such a radical which contains substituents which confer solubility in water, 
R' is an alkyl or aryl radical, Z is a fibre-reactive radical, in particular a dihalogeno- 
triazine radical or a monohalogenotriazine radical which contains an ammonium^ amino , 
alkoxy, phenoxy or mercapto radical bonded to a carbon atom, and n is a positive hue- 40 
ger, preferably between 1 and 4. Valuable compounds of this type are those of the 
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wherein X is a halogen atom, in particular a chlorine or bromine atom, Y is an amino- 
benzene (or ammcMMphthaieoe)-s\riphonic acid radical, R' is a low molecular weight 
alkyl radical, in particular a methyl radical, and m is 1 or 2. 
5 The manufacture of the azo dyestuffs according to the present invention can be 5 

carried out by diazotisation of an amine of the formula: D — NH* and coupling an**, 
where appropriate, metallisation and/or acyLatioa in order to introduce a metal and a 
fibre reactive radical, respectively. 

The coupling is characterised in that a diazo component of an fl*nm* of formula 
10 D-^NH 2 , in particular such a component of the benzene series, is coupled with a com- 10 
pound of the formula 



It 



wherein R and R' are as defined above, in particular alkyl radicals with 1 to 4 carbon 
atoms; the resulting azo dyestuff is optionally converted to a heavy metal complex by 

15 reaction with a heavy metal donor. The starting compounds are preferably diazo com- 15 
ponents which contain a fibre-reactive radical and a group which confers solubility in 
water. Possible coupling components for dyestuffs of the formula (4) are, in particular, 
l,4-aMkyl-6^ydroxypyrid-2^ones. 

The diazotisation can be carried out by methods which are in themselves known, 

20 for example by means of hydrochloric acid and sodium nitrite. The coupling with the 20 
pyridone can also be carried out according to methods which are in themselves known, 
in an acid to weakly alkaline medium 

The reaction with the heavy metal donor can be carried out according to custom- 
ary methods, in various solvents, such as, for example, water, ethanoi, formamide, gly- 

25 col-ethers and pyridine, depending on the solubility of the components, optionally at 25 
elevated temperature, and in a weakly acid to alkaline medium. 

As diazo components which can be employed for the manufacture of the com- 
pounds according to the invention, or the corresponding heavy metal complexes, the 
diazo compounds of the following amines may be mentioned: 

30 AniHne, 30 
l-Amino-4-cMorobenzene, 
l-Ammo-4-bromobenzene, 
lJtmino-4-memylbenzese, 
l-Amino-4-niftobenzene, 

35 l-Amino-4-cyanobenzene, 35 

l-Animo-^S-dicyanobenzene, 

1 - Amino^methylsulphonylbenzene, 

l-Amino^alkoxycarbonylbenzene, 

1 -Ammc^2y4-dichknrobenzene, 
40 1 ~ Aniino-2 > 4-dibromobenzene, 40 

l-Animo-2-memyl-4-chlorobenzene, 

1 -Amino- 2- trifluoromethyl-4^1ik>n>benzeiie, 

l~Amino-2^yano-4-cUorobenzene, 

l-Ammc^2-methofcycarbonyl-4^ 
45 l^Ajnino-2-memoxycarb^ 45 

1 - Amino^2-chlott>-4-cya^ 

l-Anmio-2-cMoro-4-mtrobenzene, 

l-Aiiamo-24>romo^mtrobenzene, 

l-Aniino-2-diloro-4-eihoxy^ 
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l-Amino-2-cWoro^mediylsu]phonylbenzene, 

1 - Amino-2-methylsidphony 1-4-chiorobenzene , 

1 - Amin&-2 3 4-dinitro-6-meA ylsulphonylbenzenc, 

l-Amino-2,4-dinitro-6^2 / -hydroxyeihylsulphonyl. -benzene, 
5 l-Anmo-2,4-dimtro-6-(2'-diloroe^ 5 

l-Amino-2-mcthylsulphonyl-4-nitTobenzene > 

1 -Amino-4-methylsulphonyl-2-nitrobenzene J 

1 -Amino-2,4-dinitrobenzene J 

1 -Animo-2,4-dicy anobenzene, 
0 l-Ammo-2-c\ ? ano-4-metbylsulphon\lbenzene, 10 

1 - Aniino-2,6^chloro-4-cyan o benzene, 

1 - Araino-2,6-dichlorcK4-niiro benzene, 

1 -AnMno-2 3 4-dicyano-6-chlorobenzene, 

4-Aminobenzoic acid cyclohexyl ester, 
5 l-Amino-2,4-dinitro-6-<±Iorobenzenc and in panicular 15 

1 - Ainmo-2-cyano-4-nitrobenzene, 

1- 1 -Aminobenzene-2-, -3- or -4-sulphunamidc. such as the 
N-methyl- or N,N-dimethyl- or -diethylamide, 

2- Aminonaphthalene-6-sulphonic acid-NY, -isopropoxypropylamidc, 

0 l-Aminobenzene-2-, -3- or -4-sulphonic acid-N,v-isopropoxy-propylamide, 20 

1 -Aniinobenzene-2-, -3- or -4-sulphonic add-N-isopropylamide, 
1 -Aminobenzene-2-, -3- or -4-sulphonic arid-\\v-memox}propylamide, 
1 -Aminobenzene-2--, -3- or -4-sulphonic add-N\N-bis- : jS-hydTQxyethyl ;-amide, 

1- Anuno-4-cWorobenzene-2-sulphonamide, 

^ and the N-substituted derivatives, 25 

4-Aminoazobenzene, 
3,2'-Dimem}l-4-aminoazobenzene, 

2- Methyl-5-memoxy-4-aminoazobenzene, 
4-Amino-2-nitroazobenzene, 

0 2^-DimerJhoxy-4-aminoazobenzene, 30 

4'-Methoxy-4^aminoazoberizene, 

2- Methyl-4 / -medioxy-4-aminoazobenzene, 
3,6,4 / -Trimemoxy-4^aminoazobenzene, 
4 / -Crdoro-4-aminoazobenzene, 

5 2'- or 3'-chloro-4-aminoazobenzene > 35 

3- Nitro-4-ammo-2 / ,4 / -dichloroazobenzene, 

4- Aminoazobenzene-4'-sulphonamide, 

1- or 2-Aminonaphthalene, 
4-Memoxy-5-chloro-2-aminophenol, 

0 6-Ac^iamino-4-cWoit)-2-aminophenol, 40 

6-Nitro-4-chloro-2-aminophenol, 
6-N T itro-4-methyl-2-aminophenol, 

3- Anaino-4-hydroxy-acetophenone, 
6-^Nitro-4-acetylanmio-2-aimnopheno], 

5 5-Nitro-3-ammo-4-hydroxy-acetophenone, 45 

2- Aminophenol-4-carboxylic acid amide, 
4,6-Dichloro-2-aminophenol, 
3,4,6-Tridiloro-2-aminophenoI, 

4- Nitro-6-ciiloro-2-aminophenol, 

0 6-Nitro- or 6-cWoro-2-aminophenol-4-siilphonamide, 50 

4-Nitro-2-aminophenol-5 - or -6-sulphonamide, 

2 -Aniinophenol-5-methyisuJphone, 

2-Aminophenol, 

4- or 5 -Nitro-2-aminophenol, 
5 4- or 5-Gu\m)-2-aminophenoI, 55 

4^-Di<±loro-2-aminophenol, 

4-Chloro-5-mtro-2-aminophenol, 

2-Aminophenol-4- or -5-sulphonic acid, 

3,4,6-Trichloroaminophenol, 
0 4-Chloro-2-animophenol-6-su^hoiiic acid, "° 

6-Chloro-2-aminophenol-4-sulphonic acid, 

4-Nitro-2-aminophenol-6-sulphonic acid, 

6-Nitro-2-aminophenol-4-sulphonic acid, 

2-AminophenoJ-4,6-disulphonic acid, 
5 4,6^Dinitro-2-aminophcnol, 
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6-Acetylamino-2-aminopbenol-4-sulphonic acid, 

4-Acctyiaaiino-2-aminophend-6-sulphonic acid, 

4-Methyl-2-aininophaH>l, 

4-Methoxy-2^aminophenol, 
5 2-Aminophenol~4-sulphonamide, 5 

2-AmiiK)phenol^sulph(me-N-^-hyckoxyethyJamide, 

2-Aminophaiol-4-su^hone-N-methylaniide, 

2-Aminophenol-5-sulphonainide ? 

4-Chloro-2~aminopheii(>l-5- or -6-sulphonamide, 
10 2-Ammophenol^8u^hone-N^^imethylamide, 10 

2-Aminophenol^meihylsulphone, 

2-Aniinophenol-4-ethyisutphone, 

6^Acetylamiiux4^tro-2-aminopha^ 

2-Aminophenol-4^9-hydroxyethylsulphone, 
15 Anthranilic acid, 15 

2- Amino-3 -naphthoic acid, 

4- or 5-CWoroanthranilic acid, 

4- or 5-Nitroanthranilic acid, 

4- or 5-Acetylaminoanthranilic acid, 
20 4- or 5-Sulpboanthranilic acid, 20 

Anthranilic acid-4-sulpbonainide, 

Anthranilic acid-4- or -5^-hydroxyethylsulphone, 

Anthranilic acid-4- or -5-ethylsulphone, 

4-Chloro-2^airuitophent>l-5 -sulphonic acid-N-methyiamide, 
25 4- or 5-Bcn2oylaminoamhranilic acid, 25 

2-Anisidine, 

4- or 5-ChJoro-2-anisidine, 
4- or 5~Nitro-2-anisidine, 
2-Anisidine-4- or -5-sulphonic acid, 
30 2-Meriioxy-S-mediylaniline, 30 
2^-Dimethoxyanilmf, 

2-Anisidine-4- or -5^-bydroxyethylsoJphone, 

2- Amino- l~naphthoi-4,8-disulphonic acid, 

1 - Amin(>-2-naphtho]-4-sulphonic acid, 
35 l-Amino-2-naphthol-4-sulphonamide > 35 

6-Nitro- 1 ~aimno-2-naphthol-4-sulphonic acid, 

6-Acetyiamino- l-amino~2-naphthal-4-sulphonic acid, 

4-(2\5 '-Disulphophaiyiazo)-2-methoxy-5 -methylaniline, 

4^2',5'-Disiil^ophenylazo)-2 v 5^ 
40 4-(2',5 / -Disulphophenylazo)-2-merfioxy- 1 -naphthylamino~6-sulphonic acid, 40 

4^1'3'-I>i^pto>naph^ 

4-(2',3'- or 4'~Sulphophenylazo)-2-medioxyaniline, 
Dianisidine, 

Benzidme-3,3 '-dlcarboxylic acid, 
45 4-(2'-, 3'- or 4'-Sulphophenylazo)-2-mcthoxy-5-m£thylanilm^ 45 

4-(2'-, 3'- or 4'-Sulphophenylazo)-2^-dmiethoxyaniline, 
4-(2',5'- or 3 ',5'-Di^phopbenylazo>2-methoxyai^ 



4-(3'>5'-Disulphophenylazo)-2-iiie^ 
4-(3 



. {3',5'-DisulphophenyIazo)-2^ 
50 4-(2 / -Carboxy-4 / - or -5 '-sulphoplienylazo)-2-methox5^aniline, 50 
4-(2 / -Carboxy-4- or -5'-su^hophmyiazo)-2^-^imethoxyan^ 
4-(2'-Caxboxy-4'- or -5'^phophenylazo>2-meth^ 
4-(6%8M>isu^hanaphiiH^^ 
4^6',8'-Disulpnonaphth-2'-yla^ 
55 4^6',8M}i5ulphonaphth-2'-yla^ 55 

i^6%8'-Disulplioiiari*^ 
4-Phenylazo-2-anainopheaoL 
Metanilic acid, 

60 Qrthanflk arid 60 

1- Amino^methylbenzene-2-su^phonic acid, 
Aniline-24-disulphonic acid, 

2- Naphthylamine- 1-sulphonic acid, 
2^Napfathylammc4,5-disulphniTre acid, 

65 2-Nap^thylamin^,8-disnlphcKiic acid, 65 
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24Naphmylamme-4,6,8- or -3,6>8-trisulphonfc acid, 
l-Ammo-4^*ulp^ 
l-Ammr>3-$^sulphatDem 
l^Ammo^2-merhoxy-4-(/^^ 
5 l-Ainino-4^-«ulpha^^ 5 

l-Amino-4^#4iydi^ 

As coupling oonyanents there may be mentioned : 
l-Emyl-4-methyi-6-hydn^^ 
l-{£~Hydroxyetbyi)^me^ 
10 l-Methyl-4-phenyl-6^yoVox^^ 10 

l~Buryi^m«hyi-6-hydrary-pyridone(2)j 

l-Issopropyi^memyl^hyc^^ 
l-EAyi^phenyt^hydnx^-pyndon^Z), 

15 l,4-D5nKi^^hydroxy-pyridonfi(21 15 

1^-MethoKyetfayl^ 
l-Propyl^mediyl^hydroxy-pyridone(2^ 
l^^Aminoeriiyi)^me^^ 

Azo dyestuffs of the present invention, or die corresponding heavy metal com- 

20 pfcxes, which contain one or more fibre-reactive groups can be mamti actured by em- 20 

ploying diazo or coupling components which already contain fibre-reacttive groups. 
However, in many cases it is also possible to introduce reactive groups subsequently into 
the azo compo unds. Those compounds of formula (1) which contain a sK-membered 
heterocyclic reactive radical bonded via an amino group, are of particular interest. 

25 The introchiction of the fibre-reactive radical is preferably effected by acyiating 25 

appropriate aminoazo compounds or coupling components which contain an amino 
group which can be acylated, or appropriate diazo components, which, in addition to 
me amino group to be diazo tised, contain a further ammo group which can be acylated, 
or a group which can be converted to an amino group which can be acylated, for 

30 example by reduction or saponification, such as, for example, the nkro group or the 30 

acetylamino group. The term " acyiating ** as used herein means reacting with a com- 
pound introducing a — CO — R, group where R x denotes an organic radical, such as a 
carboxylic acid halide or anhydride or a compound which reacts in a similar manner to 
such a halide or anhydride, for example halogenated heterocyclic compounds rormtining 

35 reactive halogen atoms hal^g^" 1 ™™^ fln ^ halogenopyrirnktines. 35 

A ppr o pri ate diazo components which, as described above, are suitable for intro- 
ducing a fibre-reactive radical* are, for example: 
1^-Diammobenzeiie^su^hcaiic acid, 
l^-Diammobenzene^,6^sulphmtc acid, 

40 l,4-Diaminobenzene^2-sulp b onic acid, 40 

ly^Diaminobenzene-2,5- or -2,6-disulphonic acid, 
l-Ainin0-4-nitrobeiizene, 
l-Ammo-2-chloro-4naitto^ 
1 3~Dianim£H4-methylben23ene-6-sulph acid, 

45 6-Ac^tyiamino-4-chloro^ 45 

6-Nitro^methyl-2-aminophenol, 
4-NitrO~2-aminophenol-6-«ulpha^c acid, 
^ Aret yfomiiMw l ^mmo~2-rtaphthol^sulphonic arid, 

as well as compounds already mentioned in the recitation of possible diazo components. 
50 The coupling products, for example of the above-mentioned diazo components 50 

with appropriate pyridones are possible aminoazo compounds which can be introduced 

into the fibre-reactive radicals after the coupling. 

The halides or anhydrides of organic acids which contain easily replaceable atoms 

or groups of acorns are, in particular, possible acyiating agents which, in a d dit io n to 
55 the acyiating radical, also contain a reactive radical. 55 

As an acyiating agent containing a fibre-reactive radical, the following may for 

example be mentioned: 

Chloro- or bromoacetyi chloride, 

,/3-Oiloro- or /ff-bromopropionyl chloride, 
60 o^Dkbloro- or ^^bromopropionyl chloride, °" 

Chloromaleic acid anhydride, 

Carbyisulphate, 

Acryioyl chloride, 

^Chloro- or 0-bromoacryloyi chloride, 
65 o-Chloro- or o-bromoacryloyl chloride, 



65 
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a^-Dichloro- or -dibmmoacryloyl chloride, 
Trichloroacryioyi chloride, 
Chlorocrotonyi chloride, 
Propioiic acid chloride, 

5 3,5-Dinkrt>4-chloroD^ acid or -carboxyiic acid chloride, 5 

3-Nim>-4^oroben2ene-sulphoiiic acid or -carboxyiic acid chloride, 
2^3-Tetrafluorocyclobutane-l-carboxylic acid chloride, 
2^3 3-Tctrafluorocyclobutyi-acrylic acid chloride, 

^-^OToethylsulphonyl-endomethyleiie^clohexanecarboxylic acid chloride, 
10 Aoylsulphonyl-endomemylme^ acid chloride, 10 

and, above alt heterocyclic acid halkles and their derivatives, such as the 
2-Chlorobenzoxazoie carboxyiic acid chlorides, 

2-Chlorobenzthiazole carboxyiic acid chlorides or -sulphonic add chlorides, and, above 
all, the following compounds possessing at least 2 nitrogen atoms as hetero-afloms in a 
15 6-membered heterocyclic ring: 15 
4,5-Dkiloro-l-phenylpyridazonecarba^ acid chloride or -sulphonic acid chloride, 
44-Dichloropyridazonepropionic acid chloride, 

1 ,4-DicWorophthatazinecarboxy lie acid chloride or -sulphonic acid chloride, 

^-Dichloroqumoxalinecarboxylic acid chloride or -sulphonic acid chloride, 
20 2,4-Dkhloroquuiazounecarboxylic acid chloride or -sulphonic acid chloride, 20 

2-Meriianesulphonyl-4-chl^^ 

Tetrachloropyririazine, 

2,4-Bis-methanesulphonyl"6-melhylpyrinu 

2,4,6-Tri- or 2,4^,6^tetrachioropyrirnidlne^ 
25 2,4,6-Tri- or 2,4^,6^tetrahromopyriniidine, 25 

2-Meihanesulphonyl-4,5-dichlon^ 

2,4-Dichlon)pyrimidme-5-sulphonic add, 

5-Nitro- or 5-cyano-2,4,6-trichlo^ 

2^Bis-medianesulphonylpyridine-4 c add chloride, 

30 2,4-DicMoro-5-cMoronie^ 30 

2,4-Dibromo-5-bromomemyl^ 

2,4-Dichlon^5-dilor^^ 

2,4-DibroiiK>54!^ 

^,6-Trichkgp^nie^ylpyrirnidine, 
35 2>6^Dichloro-4-cricMorornemylpyr or, in particular 35 

2,4-Bismethyisulphanyl-5-<& 

^4,6-Trmiemylsulph^ 

2,4-Dichloropyrimidine, 

3,6VDichloropyridazme, 

40 3,6^Dictttorcpyridazin^ acid chloride, 40 

2^Dfchloft> or 2,6-dibromD-4H^boe^ 

2^4^-lrichkwopyrmndme^ .. __ 

2^DidiloropyrMdine^6-<arboxylic acid chloride, 

2,4-IXcMoropyrimidiiie-5 -carboxylk add chloride, 
45 2,6-Dichtoro. or 2^-dibrconopyriirmh^ or -5-carboxyiic add or -sulphonic acid 45 
amides or -4- or -5 -sulphonic add chloride, 

2,4,5,6Vrearachloiopyri<fa7Tne, 

5-BromD-2,4,6^trichloropyrimidu^ 

5-Acetyl-2,4,6^tridiloropyi±nidme^ 
^50, 5-Ntoo-6^memyl-2,4^chloropyrh^ 30 

2-C^Hx^)en2rthiazole^6-carbo«yhc acid chloride, 

2-Chiorobenzthiazole^su^honic acid chloride, 

5-Mtro-6^methyi-2,4-dicMo^ 

2,4,6vrrichlDro-5-brDm 

55 2,4^^Tesrafluoropyrunidine, 55 
4,6^Difluoro-5-cluoropyriniidtoe, 
2,4>6^TrmWD>5-chtoopyrimidine^ 
2,4^-Triftooropyrirnidine, 

2A6-Trichtoro- (-tribromo- or -trinWo>I,3,5-triazines, and 4,6-dkMoro (dibromo- 
60 or -diflui>roH>3>5-triazmes which are substituted in the 2-position by an aryl or alkyl 60 
radical, for example a phenyl, methyl or ethyl radical, or by the radical of an aliphatic 
or aromatic mcrapto compound bonded via the sulphur atom, or by the radical of an 
aliphatic or aromatic hydroxy compound bonded via the oxygen atom, or, in particular, 
by an NH 2 group or by the radical of an aliphatic, heterocyclic or aromatic ammo 
65 compound bonded via the nitrogen atom. As such compounds, the radicals of which 65 
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can be banded in the 2-positian to the triazine nucleus by reaction with trihalogeno- 
triazines, include die following : aliphatic or aromatic mercapto or hydroxy compounds, 
such as rhfodafalsy thioglycollic add, thiophenols, alkoxyalkancds, methyl alcohol, 
ethyl alcohol or isopropyi alcohol, glycollic add, phenol, chteophenois or nitrophenols, 
5 phenolcarboxyiic and phenolsulphonic acids, naphthols and naphtbolsiilphonic acids, in 5 

particular ammonia and compounds containing amino groups winch can be acyiated, 
such as bydroxylamine, hydrazine, phenymydrazine, phen^ydxazinesu^horuc acids, 
glycol monoalkyl ethers, metfayfarnine, emylamine, isopropylaniine^ methoxy ethyl arnmCy 
metiwxypropylanime, dimethylamrn ft, diethylanitne, methylphmylamine, ethylene- 

10 phmylamine, chlbroerhylamine, ethanolamines, propanoJamines, benzylamine, cycle- 10 

hexylamine, morpholine, piperidine, piperazine, anunocarbonic acid esters, aminoacetic 
acid ethyl ester, aminoetitanVsulphoinc acid, N-memylammoemanesulphomc acid, but, 
above all, aromatic amines, such as aniline, N-methyl aniline tohndtnes> xyiiames, 
dtooatuHnes, p- or m-ammoacernnilide, am i no p h enols, anisidine, phenetidme and, hi 

15 particular, anilines containing acid f^oups, sulphanilic add, methaniHc acid, orthanihc 15 

acid, axulinedisulphonic acid, aminoben^lsulphonk acid, aniline^nieihanesaJphonic 
acid, aniinobenzenedicarboxylic acids, n aphthy la m mAmnm nqilpHrvniVj -disulphonic and 
-trisiuphonic acids, aminobenzoic acids, such as 2-hydroxy-5-aminobenzoic acid, and 
in addition also coloured compounds, or compounds with dyestoff character, for ex- 

20 ample 4-mtro^'-aminostiIbene^ acid, 2-nitrc^'-animo<hphm 20 

srjl bfnfi - d^^p h ^ ic o crd j 2^utirv4'^mnT5>dip'l CTyli^^ '-^lisnlpfaonic acid p^d , in 
particular, anunoazo dyestuffs or aminoanthraqumones or prahMocyanines which still 
contain at least one reactive amino group. 

The introduction of the substituent in the 2-position of the triazine radical can also 

25 be effected after the condensation with the starting diamine or after the reaction, 25 

according id the invention, to give the azo dyestuff of die formula. (1). 

In addition to the fibre-reactive radicals which can be introduced by acytation, 
further such radicals which may be mentioned are, for example, the vinylsuiphone, the 
/Z-suftphatD- or -tiiiosulphatBethyisolphoue, ^inosulphatDpropi^ the {8-thio- 

30 su^hatijemyisu^honyiamide or the sufohontc acM-N^-aTlphatoethyiamide groups, 30 

which can be introduced into the diazo component m another way, for example by 
ester formation or thioester fonnarton. 

As compounds which contain a fibre-reactive radical which cannot be introduced 
by acylation, and in which die fibre-reactive radical is thus preferably not bonded via 

35 an amino group, but is bonded directly to the benzene radical, the sulpho esters of the 35 

following sulphones may, in particular, be mentioned: 
1 - Ammo-2~meihoxy-5^-hyd 
l-Ammobenzene-3- or -4^-hydroxyethylsu^>hone, 
l-Aminc-2-methyi-benzen^ 

40 l^Amino-4-(^hydngyethyls^ 40 

l-Amino-4-<^-hydroxye4lr^^ 

as well as reactive conipounds which can be obtained via the appropriate methytofe by 
Einhoru's method, such as, for example, l-ammo-4-chlogpacetylam 
or l-aminc-3K±loroacetylauiinom acid. 

45 The condensation with the arid halides or anhydrides, or with the heterocyclic 45 

halogen compounds, is advantageously carried out m the presence of acM-binding 
agents, such as, for example, sodium carbonate. Of course, all these reactions should be 
carried out m such a manner that an unsaturated bond or a replaceable halogen atom 
still remains in the end product. 

50 The azo dyestuff s of the present invention as well as their heavy metal complexes 50 

are suitable for dyeing and printing widely different types of materials, particularly 
textile materials, such as, for example, silk, leather, wool, synthetic fibres of poJyamides 
and polyurerhanes, polyester fibres or polyacryicantrile fibres, and poiyhydroxylic 
maseriatb, such as, for example, cellulose-containing materials of fibrous structure, such 

55 as linen, cellulose, regenerated cellulose and cotton. 55 

The non-metallised azo compounds according to the invention are particularly 
important as dyestuffs. 

However, the most important conipounds are those azo dyestuffs according to the 
invention which contain a fibre-reactive radical and a group which confers solubiKty m 

60 water, in particular a sulphonic add group. These dyestuffs are preferably employed for 60 

dyeing nitrogm<ontaining fibres, such as, for example, of polyamides, pc€yurethanes, 
silk, leather and in particular wool, for example from weakly acid, neutral or weakly 
alkaline baths, optionally with die addition of customary auxiliaries, for example ethyl- 
ene oxide condensation products of high molecular weight arnines, and, above aH, for 

65 dyeing cellulose materials, ha particular cotton, for example by the exhaustion process 65 
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from a dilute liquor, from alkaline baths optionally having a high salt mnrrr^ 7 and in 
particular by the pad-dyeing process, according to which the article is impregnated 
with aqueous dyesoiff solutions which optionally also contain salt, and the dyestuffs are 
fixed alter an alkali treatment or in the presence of alkali, optionally under me addon 
5 of heat 5 
The water-soluble reactive dyestuffs according to the invention show an excellent 
build-up capacity. They are also suitable for printing, in particular on cotton, and also 
for printing niirogen-containing fibres, for example of wool, silk or mixed fabrics con- 
taining wool 

10 The dyeings and printings are generally distinguished by interesting and valuable 10 

greenish-dnged yellow, very pure and brilliant shades. The dyeings and printings ex- 
hibit good stability to acids and alkalis, and good stability to synthetic resin finishing 
agents, have a good fastness to light and, in particular on cotton, an outstanding fastness 
to wet treatments. The high degree of fixation and the easy removability of non-fixed 

15 dyestuff is also worth mentioning. 15 

In order to improve the f astness to wet treatments, it is advisable to rinse the dye- 
ings and printings obtained thoroughly with cold and hot water, optionally with the 
addition of an agent which has a dispersing effect and promotes the diffusion of die 
non-fixed material. 

20 In the Examples which follow, and which further illustrate the present invention, 20 

die parts, unless otherwise indicated, denote parts by weight, and the percentages de- 
note percentages by weight. The relationship of parts by weight to pans by volume is 
the same as of the gram to the cm 3 . 

Example 1. 

25 A solution of 18.5 parts of cyanuric chloride in 50 parts of acetone is added to a 25 

neutral solution of 26.8 parts of 13^aminobenzene^,6^disulphi)aic add in 500 parts 
of water at 0 to 5°C, and the pH-vame is kept at between 6 and 7 during the condensa- 
tion by adding, drop wise, 2 N sodium hydroxide solution. When condensation is 
complete, die resulting monocondensation product is diazotised at 0 to 5°C in the 

30 customary manner. A neutral solution of 153 parts of l-^yi-6^hydroxy«4~memyi- 30 
pyridone(2) is then added to die solution of the diazomum salt The coupling mixture 
is adjusted, over the course of about 1 hour, to a pH of 7 by adding 2 N sodium 
hydroxide solution. The solution of the dkhlorotriazine dyestuff is then treated with a 
neutral solution of 17.3 parts of 1 -aniinobenzene-3 -sulphomc acid and warmed to 40 

35 to 45°C, the pH being kept at between 6 and 7 by adding 2 N sodium hydroxide 35 

solution drowiser The dyestuff formed is isolated by sprinkling sodium chloride into 
the mixture, and is filtered off and dried The product dyes cotton in very pure, strongly 
greenish-tinged yellow shades. An identical dyestuff is also obtained if the primary 
monocondensation product of l^niianiinDben2ene-4,6-disulnhomc acid and cyanuric 

40 chloride is firstly condensed with 1 -aminobenzene- 3 -sulphonic add, and subsequently 40 
counted to 1 ^yl-6^ydroxy^memyl-r^done(2). 

The manufacture of the coupling component l-emyl-6^hydroxy-4-methyl- 
pyridone-(2) is carried out by boiling l^myl-6Miydrt>xy-4-inemy^ 
carbonamide tor several hours with approximately 20% strength sodium hydroxide 

45 solution, and subsequently acidifying with hydrochloric acid, whereupon the decarboxy- 45 

lated product of melting point 134 — 136°C precipitates in a crystalline form. 

l-Ethyl-6^ydioxy-4-memylpyridone(2) is obtained by heating l-ethyi-3-cyano-4- 
metlryl-6^yd^xypyridorie(2) in aqueous 75% strength sulphuric acid solution at 
130°C until the evolution of carbon dioxide is complete. 

50 If the amines indicated in the second column in the following table are employed 50 

instead of l-ammobenzene-3-sulphomc acid (to replace one chlorine atom in the 
dichlorotriazine dyesfluff), and the pyridones specified in the third column in the table 
are employed instead of l-^yi-&-hydroxy-4-methy^^ further yellow 

dyestuffs having good fastness properties are obtained. 
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Amines 


Pyridones 


1 


3-Aminobenzoic acid 


1 -Methyl-4-phenyl-6-hydroxy- 
pyridone-2 


2 


4-Aminobenzoic acid 


1 -Isopropyl-4-methyl-6-hydroxy- 
pyridone-2 


3 


1 -Arainobenzene-3- 

me thane sulphonic acid 


1 -( p -Ace tylamino ethyl )-4-methyl- I 
6-hydroxypyridone-2 


4 


2-Amino-5-BUlpho- . 
benzoic acid 


1 -Benzyl-4-methyl-6-hydroxy- 
pyridone-2 


5 


N-Methylaniline-4- 
sul phonic acid 


1 ,4-Diethyl-6-hydroxypyridone-2 


6 


Aniline-2 f 4-disulphonic 
acid 


1 -Butyl-4-fethyl-6-hydroxy- 
pyridone-2 


7 


Anthranilic acid ta- 
me thane sulphoni c acid 


l-Ethyl-4-methyl-6-hydroxy- 
pyridone-2 


8 


Aminome thane sulphonic 
acid 


1 - ( 0-Fhenoxye thyl )-4-methyl-6- 
hy droxypyridone -2 


9 


Aniline 


1 -Me thyl-4 -buty 1-6 -hydroxy- 
pyridone-2 


10 


Dime thy lamine 


1 -Cyclohexyl-4-me thyl«-6- 
hydroxypyridone-2 


11 


Diethanolamine 


1 -Ethyl-4-me thyl-6-hydroxy- 
pyridone-2 


12 


Me thy lamine 


1 -Methyl-4-( 4 1 -me thoxyphenyl}- 
6-hydroxypyridone-2 


13 


Me thy 1 taurine 


1 ,4-Dimethyl-6-hydroxy- 
pyridone-2 


14 


Morpholine 


1 -Ethyl-4-methyl-6-hydroxy- 
pyridone-2 


15 


Ammonia 


1 -Ethyl-4-methyl-6-hydroxy- 
pyridone-2 


16 


1 - Amino benzene-2- 
sulphonic acid 


1 - ( T-Hydroxy propyl ) -4-benzyl- 
6 -hydroxypyridone-2 


17 


2-Aminotoluene-4- 
sulphonic acid 


1 ,4-Diisopropyl-6-hydroxy- 
pyridone-2 


18 


1 -Naphthylamine-5- 
sulphonic acid 


1 -( p-Chloroethyl)-4-ethyl-6- 
hvd roxvuvridone — 2 


19 


1 -Naph thy lamine -4 » 6- 
dieulphonic acid 


1 - ( 2 ' , 3 * -Dihydroxypropyl ) -4- 
methyl-6-hydroxypyridone-2 


20 


1 -JIaphthylamine-3 » 5 » 7- 
trisulphonic 'acid 


1 f 4-Die thyl-6-hydroxy- 
pyridone-2 
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Example 2. 

47.4 parts of the aminoazo dyestuff of the formula 



(manufactured by coupling 31 pans of 1 -amiuo-3-acetylaminobenzene-4,6^isulri»iuc 
5 add with 15.3 parts of l-ethyl^hydroxy-4-methyl-pyridcme-(2) and subsequently 5 
saponifying die acetyiamino group with 2 N hydrocbloric acid), are dissolved neutral 
in 500 parts of water, and a solution of 18.5 parts of cyanuric chloride in 50 parts of 
acetone is added The pH-value during the condensation is kept between 6 and 7 by 
adding 2 N sodium hydroxide solution dropwise. When condensation is complete 
10 the dicMorotriaane dyestuff is salted out, filtered off and mixed with a concentrated 10 
solution of 5 parts of disodium phosphate and 5 parts of monosodium phosphate, aiu: 
dried m vacuo at 40 to 50°C 

The dyestuff thus obtained dyes cotton in very pure, strongly greenish-tinged 
yellow shades. 

15 Similar yellow dyestuffs are obtained if, instead of cyanuric chloride, equivalent 15 

amounts of «^-dibromopropionyl chloride, chloroaceryl, chloride, <r-bromoacryloyl 
chloride, 4^-dichloropyridazonepropionyl chloride, 23^chloroqurnoxahnecarboxylic 
acid chloride, 2,4A6^tetrachIoropyririudme, 2,4,6-trifluoro-5^±loropyrirnidine, 2,4-bis- 
methylsulphonyl - 5 - chloro - 6 - mediylpyrinridine, 2,4 - dichloro - pyrhnidine- 

20 5 - carboxylic acid chloride, 3,6 - dkhtoropyridazine - 5 - carboxylic add chloride, 20 
2,4 - dichloro - 6 - methyl - 13>5 - triazine, 2,4 - dichloro - 6 - phenoxy - 1,3,5- 
marine, 2 - amino - 4,6 - aachlorotriazine, cyanuric bromide or 2~methoxy-4,6-di- 
chloro-l,3,5-triazine, are employed. 

Examp le 3. 

25 23 parts of 2«isopropoxy-4,6-dichloro-13>5«triazine are added to a neutral solution 25 

of 26.8 pants of 13-dianu^benzeDje-4,6^hsulphonic acid in 500 parts of water, and the 
reaction mixture is warmed to 40 to 45 °C The pH-value is kept at between 6 and 7 
during the condensation by adding 1 N sodium hydroxide solution dropwise. When 
condensation is complete, the compound thus obtained is diazorised in the customary 

39 manner by adding 25 parts of 4 N sodium nitrite solution and 25 parts of 30% strength 30 
hydrochloric add The pure yellow suspension of the diazonium salt is then treated with 

a neutral solution of 15.3 parts of 1 -cthyl--6--hydroxy-4-methyi-pyTidone--{2). The 
coupling mixture is neutralised by adding 2 N sodium hydroxide solution dropwise. 
The dyestuff formed is then salted out with potassium chloride, filtered off and dried. 
35 The product dyes cotton in very pure, strongly greenish-tinged yellow shades. 35 

If the appropriate amount of 1 -methyl-6-hydroxy-4~methy lpyridone(2) is used 
as the coupling component, a dyestuff having very similar properties is obtained. 

Example 4. 

The procedure of Example 2 is followed, but a solution of 53 parts of the disodium 

40 salt of l-anuno-4-(4'-aniiiK)phenylaiiu^ acid in 600 40 
parts of water is added when the condensation is complete, and the temperature is 

raised to 40 — 50°C and a pH-vahie of 6—7 is maintained up to the end of the con- 
densation, by adding sodium hydroxide solution dropwise. The dyestuff formed is 
precipitated by adding sodium chloride. It dyes cotton in fast, green shades. 
45 If a phthalocyanine dyestuff of the formula 45 

-(SQjH), 

CuPc- 




(CuPc ~ radical of copper phthalocyanine) 



is used instead of the aniinoanthraquinone mentioned, a green dyestuff is also obtained. 




Example 5. C^Ctrj 
11 parts of 2-amino-5-sulphobenzoic acid are diazotised in die customary manner. 
The resulting diazo solution is run into a solution of 7.6 parts of 1 -ethyl-4-methy 1- 6- 
hydroxypyridone-2 in 500 parts of water at 0°C and 5 parts of 30% strength sodium 
5 hydroxide solution, whereupon an intensely yellow dyestuff is immediately formed. 5 

which is precipitated completely by adding sodium chloride. It dyes wool from an 
acid bath in pure greenish-tinged yellow shades. A brownish-tinged yellow colouration 
is obtained by subsequent chromation. 

If the diazo components specified in column II in the following Table are 
10 employed instead of 2-amim>-5 -sulpho- benzoic acid, and the pyridones mentioned in 10 

column III are employed instead of l-^hyl-4-methyl^hydro^-pyridone-2 as 
coupling components, further dy estuffs are obtained which produce dyeings of the shades 
specified in column IV. 



No. 


Diazo Component 


Coupling Component 


Shade on 
Polyamide 
Fibre - 
Material 




(Nos.7and8are 
tctrazo components). 


HO ^ 

] 


V 
\ 






R 






1 


2-Aminobenzene- 
sulphonic acid 


Methyl 


Methyl 


greenish- 
tinged 
yellow 


2 


Naphthylamine-1- 
sulphonic acid 


p-Hydroxy- 
ethyl 


n-Hexyl 


yellow 


3 


4 -Amino benzene— 
sulphonic acid 


Isopropyl 


Methyl 


greenish- 
tinged 
yellow 


4 


4-(6» ,8 f -Disulpho- 
naphth-2 1 -ylazo ) - j 
3-methylaniline 


Benzyl 


Methyl 


orange 


R 


6 —Ac e tvlamirio— 2— 
aminophenol-4- 
sulphonic acid 


Ethyl 


Isopropyl 


yellow- 
brown 
( Cu-com- 
plex) 


6 


2-Aminophenol-4 ,6- 
disulphonic acid 


Butyl 


Methyl 


yellow- 
brown 
(Co-com- 
plex) 


7 


4 1 4 • -Diaminodiphenyl- 
urea-3,3 f -di- 
sulphonic acid 


Ethyl 


Methyl 


reddish- 
tinged 
yellow 


8 


4 ,4 1 -Diaminostilbene- 
2,2 '-di sulphonic acid 


n-Propyl 


Phenyl 


yellow 


9 


2-Arainobenzene- 
sulphonic acid 


Chloro- 
acetyl- 
amino- 
ethyl 


Methyl 


yellow 
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Example 6. 

A solution of 25.3 parts of aniline-2^-disulphonic acid neutralised with sodium 
carbonate is added to a suspension of 19 parts of cyanuric chloride in 200 parts of 
ice water. The mixture is kept weakly acid to Congo Red by means of dilute sodium 
hyroxide solution, and is stirred at a temperature of 8°C until the compounds have 5 
completely dissolved A neutral solution of 18.8 parts of 1,3-diamino- 
benzene-4-sulphonic acid is then added. The mixture is wanned 
to 30°C and is slowly neutralised with a solution of sodium 
hydroxide. When condensation is complete, diazotisation is effected in the customary 
manner with hydrochloric acid and sodium nitrite. A weakly alkaline solution of 15.3 10 
parts of l^thyl-6-hydroxy-4-methyipyridone-(2) is added to the diazo compound, 
and the coupling mixture is kept weakly acid to neutral by adding 2 N sodium hydr- 
oxide solution. The dyestuff is precipitated by adding sodium chloride, and is 
filtered off and dried. It dyes cellulose fibres in very pure, strongly greenish-tinged 
yellow shades. ..«.-- ^ 

If the same amount of aniline-2,4-disulphonic acid or appropriate amounts of 
sulphanilic acid, metanilic acid or anthranilic acid, or mixtures thereof, are employed 
instead of aniline-2,5-disulphonic acid, yellow dyestuffs are obtained which have 
similar properties to the above-mentioned dyestuff. 

If l-e±yl-6-hydroxy-4-methyl-pyridoneHf2) is replaced by l,4-dimethyl-6- 20 
hydroxy-pyridone-(2), a greenish-tinged yellow dyestuff having good fastness properties 
is obtained. 

Further yellow dyestuffs arc obtained according to Example 6, from the com- 
ponents mentioned in the following Table. 





I 

Acylating Agent 


II 

Diazo Component 


III 

Coupling Component 


1 


Cl 


S03H 




2 


far- 

a 




A" 5 


3 


ho 3 s *y N 


m 


• 


4 


Cl 




A 3 

4«5 
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I 

Acylating Agent 


11 

•Diazo Component 


III 

Coupling Component 


5 




NIL 


H0*p> 
C6H5 


6 


Q" HIH n" cl 

so^h "y" 


SOiH 

H 2 N "W" NH2 
SOjH 




7 


« N 
CI 


f<° ■ 
H 2 N "\3~ NH 2 


^2 H 5 


8 


JLUU 

O-ci 
a 


NHo 

SO3H 


n 


9 


a y N Y^r-coci 


n 


fl* 



Example 7. 

A weakly alkaline solution of 16.8 parts of l^-amuioedi3rt)-6^hydn>xy-4-inetliyi- 
pyridone-{2) (obtained by dissolving in water, with the addition of sodium hydroxide 

5 solution) is added to the diazo compound obtained from 25.3 parts of aniline-2^- 5 

disulphonic acid, and die coupling mixture is made neutral with sodium carbonate. 
When coupling is complete, a solution of 32.2 parts of 2-phenylamino^,6^chlon>« 
triazme-3 '-sulphonic acid is added and condensation is carried out for 2 hours at 30 
u> 40°C, the pH-vahie being kept between 6 and 7 by adding 2 N sodium hydroxide 

10 solution dropwise. The dyestuff formed is then salted out, filtered off and dried It 10 

dyes cotton in fast greenish-tinged yellow shades. 
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The pyridone employed as coupling component is obtained by heating l-#?-amino- 
ethyl)-3 -^ano-4-methyi-6-hydroxy-pyridone-(2) in aqueous 75°/ t strength sulphuric 
acid until the evolution of C0 2 is complete. 

Similar yellow dyestuffs are obtained if equivalent amounts of the ioilowing 
diazo components are employed instead of amline^-disulphonk acid : 





Diazo Component 


Colour Shade 
on Cotton 


1 


6-Chloro-2-aminophenol-4-sulphonic acid 


reddish- 
tinged yellow 


2 


5-Sulphoanthr anil i c acid 


yellow 


3 


4-( 6 1 ,8 ' -MBulphonaphth-2 1 -ylazo )-2 9 5- 
dimethoxy aniline 


orange 


4 


2-Naphthylamine-1 , 5 -disul phonic acid 


yellow 


5 


2-Naphthylamine-3 » 6 , 8-trisulphonic acid 


yellow 


6 


1 -Amino-4-( 0-sulphatoe thyl-sulphonyl )- 
benzene 


yellow 


7 


1-Amino-4(p-snlphatoethylaulphonamide)- 
benzene 


yellow 


8 


1 -Amino-4-( p-hydroxye thyl-sulphonyl )- 
benzene 


yellow 



0 



5 



Example 8. 

53 parts of the dichlorotriazine dyestuff obtained according to Example 2 are 
dissolved in 1000 parts of water at a pH of 7. A solution of 5.4 parts of 1,4-phenylene- 
diamine is added and the condensation is carried out att 40 — 50°Q a pH-value of 6 — 7 
being maintained by adding 2 N sodium hydroxide solution. When condensation is 
complete, the bireactive dyestuff, in which the two reactive groups are linked by a 
phenyienediamine bridge, is precipitated by adding sodium chloride. It dyes cotton or 
regenerated cellulose fibres in pure, strongly greenish-tinged yellow shades. 

If an equivalent amount of 1,3 -phenyienediamine, l,4-phenylenediamine-2-sul- 
phonic acid, 4,4'-diaminostilbene-2y2'-disulphonic acid, 4,4'^aminodiphenyl-2»2'r 
disulphonic acid or 4,4'^lianimodiphenylurea-3^ '-disulphonic acid is employed instead 
of 1,4-phenylenediamine, as the bridging component, dyestuffs having similar properties 
are obtained. 



10 



15 



0 



5 



0 



Example 9. 

17.3 parts of l-aminobenzene-3-sulphonic acid are dissolved in water, the solution 
being made neutral by adding sodium hydroxide solution, and are condensed with 
18.5 parts of cyanuric chloride in the customary manner at 0— 5°C When condensation 
is complete, an aqueous solution of 21 parts of the sodium salt of 1,3-phenyiene- 
diamine-4-sulphonic acid is added and condensation is carried out at 25 — 30°C 
Thereafter the mixture is cooled to 0°C, 18.5 parts of cyanuric chloride are added, 
and condensation is carried out at a pH of 4 — 6 by adding 2 N sodium hydroxide 
solution dropwise. A further 21 parts of the sodium salt of 1 3 -phenyl ene^amine-4- 
sdphonic acid are now added, the temperature is raised to 30°C and condensation 
is carried out at a pH of 6—7. The resulting solution is cooled to 0°C by adding ice, is 
acidified with 25 parts by volume of 30% strength hydrochloric acid, and is diazo- 
used by adding 4 N sodium nitrite solution dropwise, until a permanent blue coloura- 
tion is obtained on potassium iodide starch paper. 



20 



25 



30 
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A solution of 14 parts of l^tbyl^meth.yl-6-hydroxy-pyrid(me-2 in 50 parts of 
water, and 9.5 parts of 30% strength sodium hydroxide solution, are added to the 
yellow diazo solution. When coupling is complete, the mixture is neutralised to a pH of 
7 by adding sodium bicarbonate, ami die dyestuff is precipitated by sprinkling in 
5 potassium chloride. It dyes cotton in fast greenish-tinged yellow shades. 5 

Example 10. 

12.6 parts of 6-acetylamino-2-aminophenol-4--sulphonic acid are suspended at 
0°C in a mixture of 100 parts of water and 15 parts of 30% strength hydrochloric 
acid, and diazotised by adding 25 parts of 2 N sodium nitrite solution dropwise. The 

10 resulting diazo suspension is added to a solution of 7.7 parts of l-ethyl^medryl-6- 10 

hydroxypyridone-2 in 50 parts of water, 50 parts of ice and 5.5 parts of 30% strength 
sodium hydroxide solution, and the pH is slowly adjusted to 7 by adding sodium 
hydroxide solution dropwise. When coupling is complete, 30 parts of 36% strength 
hydrochloric acid are added and the mixture is boiled under reflux for 1 hour to 

15 saponify the acetyl group. The dyestuff which crystallises out on cooling is filtered 15 

off, is dissolved in 250 parts of water at a pH of 7, and is treated with a solution of 
13 parts of cobalt acetate tetrahydrate. The mixture is boiled under reflux for '20 
minutes, is then allowed to cool, and die cobalt complex is precipitated by adding 
sodium chloride. It is dissolved in 500 parts of water at 55 — 40°C and is treated with 

20 an aqueous solution of 16.1 parts of 2-phenylamino^,6-dichlo 20 

acid. Condensation is carried rat at 35 — 40°Q a pH-value of 6—7 being maintained 
by adding 2 N sodium hydroxide solution dropwise. 

When condensation is compete, the dyestuff is precipitated by adding potassium 
chloride. It dyes cellulose fibre material in red-orange, fast shades. 

25 If an equivalent amount of chromium acetate is employed instead of cobalt 25 

acetate, a dyestuff is obtained which dyes cellulose fibres in fast, red-brown shades. 

Dyeing Instruction I. 

2 parts of the dyestuff of Example 1, 1st paragraph, are dissolved in 100 parts 
of wafier. 

30 A cotton fabric is impregnated on a padder with this solution, and the excess 30 

liquid is squeezed out so that die material retains 75% of is weight of dyestuff 
solution. 

The article thus impregnated is dried, then impregnated at room temperature 
in a solution which contains, per litre, 10 g of sodium hydroxide and 300 g of sodium 
35 chloride, squeezed out to 75% liquid uptake, and steamed at 100 to 101 °C for 60 35 

seconds. The article is then rinsed, soaped at the boil for quarter of an hour in a 
0.3% strength solution of an ion-free detergent, rinsed and dried. 

A fixed dyeing which is fast to boiling is obtained. If a cellulose fabric is used 
instead of a cotton fabric, a similarly good result is obtained. 

40 Printing Instruction: 40 

2 parts of die dyestuff obtained according to Example 2 are mixed with 20 parts 
of urea, dissolved in 28 parts of water, and stirred into 40 pants of a 5% strength 
sodium alginate thickener. 10 parts of a 10% strength sodium carbonate solution are 
then added. 

45 A cotton fabric is printed on a roller printing machine using this printing ink, is 45 

dried, and the print obtained is steamed at 105°C for 8 minutes. The printed fabric 
is then thoroughly rinsed in cold and hot water and dried. 

Dyeing Instruction II 

1 part of the dyestuff according to the first Example of die Table of Example 1 
50 and 3 parts of 80% strength acetic add are dissolved in 4000 parts of water. 100 pans 50 

of polyamide fabric are introduced into this bath at 40°Q the temperature is raised 
to 96 — 98 °C over die course of 30 minutes, and the fabric is dyed for 60 minutes 
at the temperature indicated. The dyeing is subsequently well rinsed. A strong, 
greenish-tinged yellow dyeing is obtained 

55 WHEAT WE CLAIM IS: — 55 

1. An azo dyestuff which contains an acid substhnent which confers solubility 
in water, of the formula: 



1359,171 



17 



wherein D denotes the radical of a diazo component, R denotes an optionally substituted 
alkyl or cyclohexyl radical and R' denotes an optionally substituted alkyl or aryl 
radical. 

2. An azo dyestuff according to claim 1 wherein R and R' each independently 5 
denotes an alkyl radical with 1 to 4 carbon atoms and D denotes the radical of a 

diazo component of the benzene series. 

3. An azo dyestuff according to claim 1 or 2 which contains a fibre reactive 
radical 

4. An azo dyestuff according to claim 3, which contains a fibre reactive radical 10 
in the substhiients R and/or R'. 

5. An azo dyestuff according to claim 3, of the formula : 



(3) 



wherein D* is a sulphobenzene radical, X is a halogen atom and Y is a halogen acorn 

or an amino* alkoxy, phenoxy or mercapto radical, R and R' are as defined in claim 15 

1, and the benzene radical can contain further substituents. 

6. An azo dyestuff according to claim 5 in which me benzene radical is sub- 
stituted by metal complex-forming groups in the ortho position to the azo bridge. 

7. An azo dyestuff according to claim 5 or 6 wherein D' is a monosulpho- 
benzene radical, Y is an aminobenzene (or naphthalene)-disulphonic acid radical, 20 
and R and R' are each a methyl or ethyl radical 

8. An azo dyestuff according to claim 7, wherein D' contains no further sub- 
stituents. 

9. An azo dyestuff according to Claim 4, of the formula 



wherein D is the radical of the diazo component of the benzene or naphthalene series, 
R' is as defined in Claim 1, Z is a fibre reactive radical, and n is a positive integer. 

10. An azo dyestuff according to Claim 9, wherein D contains an acid 
substituent which confers solubility in water. 

11. An azo dyestuff according to Claims 8 and 9, wherein Z is a dihalogeno- 30 
triazine radical or a monohalogenotriazine radical which contains an ammonium, 

amino, alkoxy, phenoxy or mercapto radical, bonded to a carbon atom of the 
triazine ring. 

12. An azo dyestuff according to any one of claims 9 to 11, wherein n 
denotes an integer from 1 to 4. 35 

13. An azo dyestuff according to Claim 9 of the formula 




18 1,359,171 18_ 

wherein X is a halogen atom, Y is an aminobenzene (or -naphthalene)-su]phonic acid 
radical, R' is an alkyl radical of 1 to 4 carbon atoms and m - 1 or 2. 

14. An azo dyestuff according to Gaim 13, wherein X is a chlorine or bromine 
atom. 

5 15. An azo dyestuff according to Claim 13 or 14, wherein R' is a methyl 5 

radical 

16. A heavy metal (as hereinbefore defined) complex of an azo dyestuff as 
claimed in any one of Claims 1 to 7 and 9 to 12. 

17. An azo dyestuff or heavy metal complex thereof according to Claim 1 or 

10 16 specifically identified herein. 10 

18. Process for the manufacture of an azo dyestuff as claimed in any one of 
the preceding claims which comprises coupling a diazo component derived from an . 
amine of the formula: D — NH 2 with a compound of die formula 



15 wherein D, R and R' are as denned in Claim 1 and optionally reacting the resulting 15 
azo dyestuff wka a metallising agent and/or acylatmg agent. 

19. Process according to Claim 18 in which a diazo component of the benzene 
series is coupled with a compound of die formula 



20 wherein R and R' represent alkyl radicals with 1 to 4 carbon attorns. 20 
20. Process according to Claim 18 or 19 for the manufacture of an azo 

dyestuff as claimed in claim 5 in which the radical of the diazo component contains 

a halogenotriazine group, winch is optionally reacted with armnonia or an amine, 

alcohol, phenol or mercaptan, before or after coupling. 
25 21. Process according to Claim 18 in whidh the azo dyestuff obtained is 25 

treated with a metal donor. 

22. Process according to Claim 18 substantially as hereinbefore described. 

23. Process according to claim 18 substantially as described in any one of 
Examples 1 to 10. 

30 24. An azo dyestuff according to claim 1 or 16 whenever manufactured by a 30 

process as claimed in any one of claims 18 to 23. 

25. Process for dyeing or printing a textile material which comprises dyeing 
or printing it with a dyestuff as claimed in any one of claims 1 to 16 and 24. 

26. A textile material wherever dyed or printed by a process as claimed in 

35 claim 25 35 
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